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IMAGE DISPLAY DEVICE AND METHOD OF 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image display device 

constructed by using an electron source and a method of 
manufacturing the display device. 

2. Related Background Art 
In a device Which displays an image using a phosphor that 

serves as an image display member and emits light When 
irradiated With an electron beam from an electron source, the 
vacuum level in the interior of a vacuum container that 
houses the electron source and the image display member 
has to be kept high. This is because gas generated in the 
vacuum container raises the pressure and adversely affects 
the electron source, though the degree of adverse affect 
varies depending on the type of gas, to loWer the electron 
emission amount and the brightness of a displayed image. In 
addition, gas generated in the vacuum container could be 
ioniZed by the electron beam and the resultant ion is accel 
erated by an electric ?eld, Which is for accelerating elec 
trons, to bump and damage the electron source. Further 
more, in some cases, gas in the vacuum container induces 
electric discharge that can destroy the Whole display device. 

Usually, a vacuum container of an image display device 
is obtained by combining glass members and bonding them 
at the juncture With ?it glass or the like. Once the joining is 
completed, the pressure is maintained by a getter set in the 
vacuum container. 

In a normal CRT, an alloy mainly containing Ba is 
energiZed or heated using high frequency Wave in a vacuum 
container to form a thin evaporation ?lm on the inner Wall 
of the container. The evaporation ?lm adsorbs gas generated 
in the vacuum container and the high vacuum level is thus 
maintained. 

Lately, development of a ?at panel display With an 
electron source that has a large number of electron-emitting 
devices arranged on a ?at substrate has been advanced. In 
ensuring the vacuum level, gas generated from an image 
display member reaches the electron source before dispersed 
and sent to a getter to thereby cause a local pressure rise and 
resultantly degradation of the electron source, Which is a 
problem characteristic to this type of display. 

In order to solve this problem, a speci?c structure for a ?at 
panel display has been disclosed in Which gas is adsorbed, 
as soon as it is generated, by a getter material placed in an 
image display region. 

For instance, Japanese Patent Application Laid-Open No. 
04-12436 discloses a method of forming from a getter 
material a gate electrode Which is provided in an electron 
source to extract an electron beam. ShoWn as examples in 
this publication are a ?eld emission type electron source that 
uses a conical protrusion for a cathode and a semiconductor 
electron source having a pn junction. 

Japanese Patent Application Laid-Open No. 63-181248 
discloses a method of forming a getter material ?lm on a 
control electrode, namely, an electrode (grid or the like) for 
controlling an electron beam, Which is placed betWeen a 
cathode group and a face plate of a vacuum container in a ?at 
panel display. 

U.S. Pat. No. 5,453,659 (Anode Plate for Flat Panel 
Display having Integrated Getter, issued 26 Sep. 1995 to 
Wallace et al.) discloses a display in Which getter members 
are formed in gaps betWeen phosphors that form a stripe 
pattern on an image display member (anode plate). In this 
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2 
example, a getter material is electrically isolated from a 
phosphor and from a conductor that is electrically connected 
to the phosphor. An appropriate electric potential is given to 
the getter to radiate and heat electrons emitted from an 
electron source, and the getter is thus activated. 

For an electron-emitting device Which constitutes an 
electron source for use in a ?at panel display, obviously one 
having a simple structure easy to fabricate is desirable in 
light of production technique, manufacturing cost, and the 
like. Speci?cally, an electron-emitting device that is in 
demand is one Whose manufacturing process consists of 
layering thin ?lms and simple Working or, if a large-siZed 
electron source is to be obtained, one manufactured by 
printing or other technique that does not need a vacuum 
device. 
The above electron source, Which is disclosed in Japanese 

Patent Application Laid-Open No. 04-12436 and Which has 
a gate electrode formed from a getter material, requires 
laborious processes inside a vacuum apparatus in manufac 
turing a conical cathode chip or in joining the semiconduc 
tors. Furthermore, its manufacturing apparatus puts limita 
tions on making this electron source larger. 
As to the display device Which is disclosed in Japanese 

Patent Application Laid-Open No. 63-181248 and Which has 
a control electrode betWeen an electron source and a face 

plate, the structure is complicated and the manufacturing 
process entails laborious processes such as positioning of 
those members. 
The method disclosed in Us. Pat. No. 5,453,659, in 

Which a getter material is formed on an anode plate, needs 
electric insulation betWeen the getter material and a phos 
phor and requires a large-siZed photolithography device for 
precise, minute Working. Accordingly, an image display 
device manufactured by this method is limited in siZe. 

In contrast, a lateral ?eld emission type electron-emitting 
device and a surface conduction electron-emitting device are 
electron-emitting devices that meet the above demand, 
namely, to have a structure easy to fabricate. 

A lateral ?eld emission type electron-emitting device has, 
on a ?at substrate, opposing cathodes (gates) that are pro 
vided With pointed electron-emitting regions. A thin ?lm 
deposition method such as evaporation, sputtering, or plat 
ing and a normal photolithography technique are employed 
to manufacture a lateral ?eld emission type electron-emit 
ting device. 
A surface conduction electron-emitting device emits elec 

trons by letting a current How in a conductive thin ?lm a part 
of Which is a highly resistant portion. 
An electron source using a lateral ?eld emission type 

electron-emitting device and an electron source using a 
surface conduction electron-emitting device have neither the 
gate electrode shaped as disclosed in JP 04-12436 A nor the 
control gate disclosed in Japanese Patent Application Laid 
Open No. 63-181248. Placing a getter in an image display 
region by a method similar to the one in those publications 
is therefore not an option for such electron sources, and 
getters are placed outside of their respective image display 
regions. 
As mentioned above, the most proli?c sources of gas out 

of components of an image display device are an image 
display region, Which is formed from a ?uorescent ?lm or 
the like and Which high energy electrons impact on, and the 
electron source itself. Generation of gas could be prevented 
by thorough degasi?cation treatment, such as sloW baking at 
high temperature. HoWever, in practice, thorough degasi? 
cation treatment is not alWays successfully carried out 
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because electron-emitting devices and other members are 
damaged by heat and there is a strong possibility left that gas 
is generated. 

In the case Where the gas pressure rises locally and 
instantly, ions accelerated by an electric ?eld collide against 
other gas molecules and cause incessant ion creation, Which 
could induce electric discharge. The electric discharge can 
partially destroy the electron source to degrade the electron 
emission characteristic. Gas generated from an image dis 
play member causes electron emission after the image 
display device is built and it starts rapid discharge of gas of 
Water or the like contained in the phosphor. This can lead to 
apparent loWering in luminance of an image at an early stage 
after the start of driving. As driving is continued, noW the 
periphery of the electron source too discharges gas and the 
characteristic is degraded gradually. When a getter region is 
provided only on the outside of the display region as in prior 
art, gas generated near the center of the image display region 
takes long to reach the outside getter region and, moreover, 
is re-adsorbed by the electron source before adsorbed by the 
getter. Therefore the getter region cannot exert a signi?cant 
effect in preventing degradation of the electron emission 
characteristic and loWering in luminance of an image is 
particularly noticeable at the center of the image display 
region. 
On the other hand, When a getter member is placed to 

remove generated gas quickly inside an image display 
region of a ?at panel display that does not have the above 
gate electrode or control gate, loWering in luminance of an 
image is noticeable outside the image display region because 
of gas generated outside of the display region. 

In the case Where a getter activation method shoWn in JP 
09-82245 A is employed, heater Wiring dedicated to getter 
activation is laid out to complicate the simpli?ed process 
again. If a getter is activated by electron beam irradiation, 
load is applied to an electron beam to degrade the electron 
source While the display device is not driven. 

SUMMARY OF THE INVENTION 

The present invention has been made in vieW of the above 
and, therefore, an object of the present invention is to 
provide an image display device Which is changed less in 
luminance With time (less deterioration With age). 

Another object of the present invention is to provide an 
image display device in Which luminance ?uctuation With 
time is reduced in an image display region. 

According to an aspect of the present invention, there is 
provided an image display device including in an airtight 
container an electron source, an image display member, and 
a getter, the image display member facing the electron 
source to receive electrons from the electron source, and, the 
getter being obtained by stacking an evaporating getter and 
a non-evaporating getter in the airtight container. 

Further, according to another aspect of the present inven 
tion, there is provided a method of manufacturing an image 
display device, including the steps of: 

stacking an evaporating getter and a non-evaporating 
getter on an image display member of a ?rst substrate; and 

sealing the ?rst substrate Which has the getters and a 
second substrate Which has an electron source after the 
second electrode is placed, in a vacuum atmosphere, oppo 
site to the ?rst electrode While the image display member 
and the electron source face each other across a gap. 

Further, according to another aspect of the present inven 
tion, there is provided a method of manufacturing an image 
display device that has in an airtight container an electron 
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4 
source and an image display member, the electron source 
having a plurality of electron-emitting devices arranged in 
accordance With matrix Wiring on a substrate, the image 
display member having a ?uorescent ?lm and opposing the 
substrate, the method including the steps of: 

placing a non-evaporating getter on the image display 
member; 

setting the substrate of the electron source, the image 
display member on Which the non-evaporating getter is 
placed, and a supporting frame in a vacuum atmosphere; 

baking the substrate of the electron source, the image 
display member, and the supporting frame in a vacuum 
atmosphere; 

forming an evaporating getter on the non-evaporating 
getter by ?ashing; and 

sealing, by bonding the substrate of the electron source 
and the image display member to each other While the 
supporting frame is sandWiched betWeen the tWo, the air 
tight container. 

Further, according to another aspect of the present inven 
tion, there is provided a method of manufacturing an image 
display device that has in an airtight container an electron 
source and an image display member, the electron source 
having a plurality of electron-emitting devices arranged in 
accordance With matrix Wiring on a substrate, the image 
display member having a ?uorescent ?lm and opposing the 
substrate, the method including the steps of: 

setting the substrate of the electron source, the image 
display member, and a supporting frame in a vacuum 
atmosphere; 

baking the substrate of the electron source, the image 
display member, and the supporting frame in a vacuum 
atmosphere; and 

sealing, by bonding the substrate of the electron source 
and the image display member to each other While the 
supporting frame is sandWiched betWeen the tWo, the air 
tight container, 

in Which a step of placing a non-evaporating getter on the 
image display member in a vacuum atmosphere and a step 
of forming an evaporating getter on the non-evaporating 
getter by ?ashing are put, at the latest, before the sealing 
step. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A and 1B are schematic diagrams shoWing a 
structural example of an image display device of the present 
invention; 

FIG. 2 is a plan vieW schematically shoWing a structural 
example of an electron source substrate that is applicable to 
an image display device of the present invention; 

FIG. 3 is a diagram illustrating a process of manufacturing 
the electron source substrate of FIG. 2; 

FIG. 4 is a diagram illustrating a process of manufacturing 
the electron source substrate of FIG. 2; 

FIG. 5 is a diagram illustrating a process of manufacturing 
the electron source substrate of FIG. 2; 

FIG. 6 is a diagram illustrating a process of manufacturing 
the electron source substrate of FIG. 2; 

FIGS. 7A, 7B, and 7C are diagrams illustrating a process 
of manufacturing the electron source substrate of FIG. 2; 

FIGS. 8A and 8B are diagrams shoWing examples of a 
forming voltage; 

FIGS. 9A and 9B are diagrams shoWing examples of an 
activation voltage; 






















